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Although the therapeutic value of iron has been recognized since ancient times, the complexity of its metabolism has been appreciated only comparatively recently. Our Iron is believed to be absorbed only from the stomach, duodenum and upper jejunum and in amounts proportional to current body requirements. Hynes (1948) ' to the organism and it was formerly the practice to assess the amount of this active iron in a foodstuff or therapeutic preparation by an in vitro assay with the reagent aa-dipyridyl. Availability defined in this way has little physiological significance and the procedure has accordingly fallen into disrepute.
Divalent iron is more readily absorbed than the trivalent form, though the nature of the anion, except as it influences the degree of ionization of the salt, is unimportant. Moore et al. (1944) Hegsted et al., 1949) . In rats, the amount of iron absorbed is dependent upon both the absolute amounts of iron and phosphorus and also upon the iron to phosphorus ratio in the diet. A diet low in phosphorus produced massive haemosiderosis, marked elevation of serum iron and nearly complete saturation ?f the iron-combining protein in the serum ; the addition of phosphate to the diet led to a significant decrease in iron absorption. The effect of casein and amino-acid supplements in their experiment suggests that other controlling factors may be in operation.
In pyridoxine-deficient states in swine and rats, iron absorption is greatly enhanced even to the extent that the total body iron is increased to half as much again (Cartwright et al., 1944 ; Gubler et al., 1949) . (Moore et al., 1939 ; Powell, 1944) but also increases the yield of ionized iron from in vitro mixtures of hydrochloric acid and pepsin with various foodstuffs (Heilmeyer, 1944 operates. Granick (1946a & b) considers that the iron acceptor substance is apoferritin, a protein which readily combines with iron to form ferritin in which form it has been isolated from the duodenum of man. In the normal growing guinea pig, ferritin is found only in the duodenum, but after iron feeding, its occurrence along the whole length of the gastro-intestinal tract may be detected. Apoferritin itself has never been isolated from the mucosa ?f either normal or iron-fed animals, apparently being synthesized as the need arises.
As envisaged by Granick, (Cartwright et al., 1946) , and the most likely explanation in both instances is rapid diversion of the absorbed iron from the plasma. The (Granick, 1943 ; Rath & Finch, 1948 A second source of haemosiderin was described by Gillman (1944 & (Rath & Finch, 1948 (Granick & Michaelis, 1943) .
Though ferritin was first isolated by Laufberger in 1937, the elucidation of its properties has been largely the work of Granick, Michaelis and their colleagues, comprehensive reviews of which have already been published (Granick, 1946c ; Michaelis, 1947 (Granick & Hahn, 1944) .
Apoferritin has never been isolated in vivo, being apparently synthesized at the moment it is required for storage and disappearing when iron is released for haemoglobin synthesis. Further, neither ferritin nor apoferritin appear in the blood stream and therefore play no part in iron transportation (Granick, 1943 (1938) . Although the magnitude of the oral intake has no effect, the intravenous injection of iron results in a transitory rise in urinary excretion during the succeeding 24 hours, about 1.5 per cent of the administered dose in all being eliminated in this way (McCance & Widdowson, 1938 ; Hahn et al., 1939b) . The influence of phenylhydrazine-induced haemolysis in cases of polycythaemia and of multiple blood transfusions in patients with haemolytic anaemia has been followed by Bassett et al. (1931) and by Widdowson (1937b, 1943) They should therefore be accepted with reservation pending confirmation.
In the dog where the mucosal block theory was first elaborated, there is little or no excretion of radio-active iron through the skin either after oral feeding or intravenous injection of iron (Stewart et al., 1950) .
TRANSPORT.
Since its discovery some 25 years ago, the plasma iron has been the subject of a voluminous and often contradictory literature so that, though our knowledge of it is still incomplete in many details, it is universally accepted as the iron fraction concerned in iron transportation, and as an entity quite distinct from circulating haemoglobin iron. Since plasma loses none of its iron during the process of clotting, plasma and serum iron values are quantitatively equal, although in practice serum is used in preference to plasma to eliminate potential contamination from chemically impure anti-coagulants, some of which, in addition, inhibit colour development during the subsequent analytical procedure. (Kennedy, 1927 ; Moore et. al., 1937a) , ortho-phenanthroline (Heilmeyer & Plotner, 1937 ; Barkan & Walker, 1940) , and potassium ferricyanide (Fitzpatrick & Ho wells, 1949) . Vannotti and Delachaux (1949) Though Moore et al. (1939b) and BrochnerMortensen and Olsen (1940) could detect no change during the menstrual cycle, Powell (1944) and Dahl (1948) observed a distinct lowering during the menstrual phase.
Rhythmical diurnal variation, values being highest in the morning, is reported bj7 Valquist (1941) and Hemmeler (1944) .
The level of serum iron is determined partly by the presence of an adequate amount of binding protein and partly by the equilibrium between iron absorbed from the gastro-intestinal tract, released by haemoglobin breakdown and mobilized from storage depots on the one hand and iron utilized for haemoglobin synthesis and stored in liver, spleen and bone-marrow on the other. The serum iron is thus influenced by, and to some extent is a measure of, changes in plasma protein, alimentary absorption of iron, the state of the iron reserves, rate of haemolysis and degree of bone marrow activity.
'Easily split-off' iron. Barkan (1925) and Lintzel (1925) applied this term to an iron fraction liberated in an ionized form when whole blood is incubated with a dilute acid. It amounts to 5 to 10 per cent of whole blood iron and was divided by Barkan Iron combining capacity of the serum. Since Barkan's observations that the iron of the serum is non-dialysable and does not appear in the ultrafiltrate at pH 7.3 (Barkan, 1927 (Barkan, , 1933 , it has been accepted that the iron is protein bound, enabling Valquist (1941) Copper and zinc also form complexes with this component but cannot displace iron from the complex at neutral pH (Surgenor et al., 1949) .
The concentration of serum iron, estimated five minutes after the intravenous injection of 10 mg. of iron as an ionized salt, is always much lower than would be expected from the quantity injected, and never exceeds 315 /tg. per cent in normal subjects. This braking effect' is even more marked in patients with pernicious anaemia during relapse, in whom the already high serum iron is barely influenced by the injection. In these patients also, toxic symptoms, attributable to iron overdosage, develop when less than the generally tolerated dose of 10 mg. of iron has been administered (Waldenstrom, 1944 (Rath & Finch, 1949; (Brochner-lMortensen, 1943a) . The iron combining capacity of the serum increases after the first week, returning to normal limits simultaneously with the serum iron (Iyaurell, 1947 (Moore et al., 1937b ; Powell, 1944 ; Holmberg & lyaurell, 1945 (Moore et al., 1937b ; Powell, 1944 (Laurell, 1947 (Menkin, 1930; Menkin & Menkin, 1931) , because Greenberg et al. (1947a) 
